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VEHICLE TRAVELING SPEED PATTERN ESTIMATION DEVICE/METHOD 

INCORPORATION BY REFERENCE 
The disclosure of Japanese Patent Application No. 2003-068685 filed on March 13, 
'2003 including the specification, draAvings and abstract is incorporated herein by reference 
in its entirety, 

BACKGROUND OF THE INVENTION 



1. Field of Invention 

The present invention relates to a vehicle traveling speed pattern estimation 
device/method. 

2. Descripti on of Related Art 

-H^-et€^)Ter-a ^brid vehiclS^tb^ (employ^, as power sources ' thorc o f , both an engine 
such as an internal combustion engine or the like and a motor such as an AC motor or the 
like t teit is oaupo3^ erfelgte by electric power supplied from an electric ^tSage 
accumulation means such as a battery (a secondary battery S Hch * a fl an a c cumulator battery) 
hds bucu piovided- In the hybrid vehicle, the motor as one of the power 



source^^nctions as a generator during deceleration of the vehicle. In the case where 
so-called regenerative current is generated, the regenerative current is supplied to the 
battery during deceleration of the vehicle, so that the battery is ohorgcd - figain . Thus, the 
battery is constantly charged, and current is automatically supplied to the motor from the 
battery via an inverter, for example, in the case where^^^output of the engine is below a 
required output. Therefore, the vehicle can stably travel in various travelin g modes. 



Further, the amount of ftiel consumed by the engine can be reduced. . — r 

To minimize the amount of fiiel consumed by the engine, feefe4sryf ovided -n m -ar t fo r 
-settifig operational schedules for the engine and the motor in such a manner as to minimize 
the amount of fiiel consumption in accordance with trafiic ^cumifmce^^ a route to a 
destination (e.g., see Japanese Patent AppHcation Laid-Open No. 2000-333305, Japanese 
Patent Application Laid-Open No. 2001-183150, and Japanese Patent Application 
Laid-Open No. 2003-9310). In this case, the route to the destination is divided into a 
plurality of sections, a traveling speed pattern for each of the sections is estimated by 
acquiring road data and traveling history from a navigation system, and operational 



schedules for the engine and the motor are so set as to niinimize the amount of fiiel 
consumed bdfefe-OTrn^jg-«t the destination, on the basis of the estimated traveling speed 
pattern and fuel consumption characteristics of the engine. 



However, in the above-mentioned vehicle traveUng speed pattern estimation iLms^oi 
the related art, the precision in estimating a traveling speed pattern is low, and an attempt 
to enhance the precision of estimation leads to an increase in the burden of estimation 
processing. 

As a rule, in the case where a traveling speed pattem is estimated, it is desirable that the 



traveling speed pattem be estimated on the basis of the past traveU^data on a route that is 
estimated to be followed from' In the vehicle traveling speed pattem estimation 

_>^w^^disclosed in Japanese Patent Application Laid-Open No. 2000-333305, a traveling 
speed pattern for a route to be followed from no>i<r-on is estimated on the basis of the past 
travelitt^ data and various road attributes (class/jj'^such as e3q)ressway, open road, urban 



area, ^id the like). However, in ^ vehicle traveling speed pattem estimation method 
disclosed in Japanese Patent Application Laid-Open No. 2000-333305, since dataf^Troutes 



other than the route to be followed feonLnog '^ are also included in the past travej^ data, 
the precision in estimating a traveling speed pattern for the route to be followed &om now 
rcin detftrinratffR- ^ 

In the vehicle traveling speed pattern estimation '^^iCe'disclosed in Japanese Patent 
Application Laid-Open No. 2000-333305, a traveling speed pattem is estimated in . 
accordance with time zone, day of the week, and the like. In this case, when m^ng use 
of the past dat^^T \ route that is estimated to be followed G u m the precision in 

estimating a traveling speed pattem can be enhanced by -ea^^ ni^^ ' to-TCT *^^^ estimation * j 

^M^Q^^w^^^fn accordance with time zone, day of the week, and the like. However, if 
the past data available for estimation,,M^ screened in accordance with day of the week or 
time zone, the^MArwof ^^available past data is reduced, and the precision of estimation 



^ detSioratog contraiy of Uilimiung it. Further, if accumulation of the past 

travel^®. data^e©s-e5ft, tjie volume of the accumulated data becomes enormous. JfAMwx^ 
an enormous volum^are utilized as the past triave^^data in estimating a traveling speed 
pattem, the burden of calculation processing^ increas^ and the installation of 
high-performance calculation means becomes necessary. 
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SUMMARY OF THE INVENTION 
As a solution to the problems of the vehicle traveling speed pattern estimation device of 
the aforementioned related art, the present invention aims at providing a vehicle traveling 
speed pattern estimation device/method which makes it possible to eflBciently estimate a 
traveling speed pattern without referring tp an enormous volume of the past travelieg-data 
in estimating tjje traveling speed pattern on the basis of the past traveliag data, and which 
prevents the prc^i o ioa^^ ^^ & g >«f^dc t criorat i ug due to a d^r^Sin tho nunabor of 

availablSS past data. 

To achieve this object, according to one aspect of the present invention, a vehicle 
traveling, speed pattern estimation device comprises traveling information storing means 
for storing trave]^^ data and travej^Ji^ environment data as mutually associated data, 
candidate traveUng speed pattern generating means for generating ^candidate traveling 
speed patter^on the basis of the traveling data, and estimated traveling speed pattern 
outputting means for extracting a candidate traveling speed pattern matching current 
traveJjSggf environment data and outputting an estimated traveling speed pattern for a route 
to be followea fi - om now on . 

In the above-mentioned aspect of the present invention, the vehicle traveling speed 
pattern estimation device may further comprise frequent route specifying means for 
specifying a frequenfKoute on th^basis of the travej^^ data, and sectionally dividing 
means for dividing the frequen^oute into short sections. In this vehicle traveling speed 
pattern estimation device, the candidate traveling speed pattern generating means may 
generate the candidate traveling speed pattern for each of the short sections, and the 
estimated traveling speed pattern outputting means may extract a candidate traveling speed 



-patterTir-for-^ach-of^he-shoFt-^Gtions-and^output-an-estimated-tra 
frequenjroute to be followed^#omrrrow*©ft: 

In the above-mentioned aspect of the present invention, the candidate traveling speed 
pattern generating means may classify the traveling data for each of the short sections on 
the basis of an average trave^^' speed for each of the short sections or a degree of 
similarity among traveling speed patterns for each of the short sections, and generate a 
traveling speed pattern representing a set of the classified traveling data for each of the 
short sections as the candidate traveling speed pattern. 

In the above-mentioned aspect of the present invention, the estimated traveling speed 
pattern outputting means may extract traveliay data matching current travel 
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environment data for each of the short sectiop^^^^^ract a capdidate traveling speed pattern 
representing a set to which^greatest number of th^ra^^wa data belong, and output the 
estimated traveling speed pattern. 

In the above-mentioned aspect of the present invention, the trave^|^environme^ ^^^cf 
may include date, hour, day of the week, information on operation of on- vohioltr - 
equipmen^ such as ^ wipei^ and headlight^ and sensSg information obtained from 
on-^^^llE^ensors such as a raindrop sensor. 

In another aspect of the present invention, a vehicle traveling speed pattern estimation 
method comprises the steps of storing trayej^jl data and trave^J^environment data as 
mutually, associated data, generating^ candidate traveling speed pattetli^on the basis of the 
traveljfe^ data, and extracting a candidate tr^lins speed pattern matching current 
traveji^ environment data and outputting'-air estimated traveUng speed pattern for a route 
to be followed from^^^'^^/^^' ^^^'^ 

BRIEF DESCRIPTION PF, THE DRAWINGS ^ 
Fig. 1 is a eoxiCBytUat diagram showing the construction of a drive control system^^ a 

■ - 

hybrid vehicle in an cmbodimont of the present invention; 

Fig. 2 shows an example of a drive control table^^^the hybrid vehicle in^J*f6 
u>fji\ ^ embodiment of th^ro s^nt i nvoiriioft ; 

Fig. 3 is a flowclmrt showi'ng the overall operation of a vehicle traveling speed pattern 
estimation ^vi^oin me embodiment of ^^icsiiidL hiveulitm; , ^ 
I Fig. 4 is a flowchart ^aw^^g- atro pei ali tm of a frequent route specification 

V in the embodiment of th»pfogcfnt inve ntio«; ^ / 

l^^ . 

Eig.-5-shows-an->example-in~4vJhJch-a-feequenyroute -m^^ preoent 



- kivontion is divided into a plurality of short sections; ^ 
Fig. 6 shows an example of travej^^ data ^ short sections in the embodiment of 
^^-i'^ rescnt hivontion; 

Fig. 7 shows a first example of travelj^ data ^ classified short sections in the 
embodiment of t hcpi csorii inventi on; ^ ^ 

Fig, 8 shows a second example of trave^^i^ data ^pif classified short sections in the 
embodiment of jfes^^e^r /bi^cntion ; 

Fig. 9 shows a third example of travej^^ data;^ classified short sections in the 
embodiment of 4' 
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Fig. 10 shows a first example of a representative traveling speed pattern for classified 
short sections in the embodiment of t^n sH ^eiscid^r^^ 

Fig. 11 shows a second example of^/epr^sentative traveling speed pattem for classified 
short sections in the embodiment of^^'j ^so ii A iiv ts nlioii f ^ 

Fig. 12 shows a third example of ajepresentative traveling speed pattem for classified 
short sections in the embodiment of :t twr| j ^jjont ' 'fi^^ 

Fig. 13 sh(^s an example of classification of travel^^ data^if all the short sections of a 
^ frequentfeoute in the embodiment of tfeja.p^seof^l^^'eatiOT 

Fig. 14 is. a flowchart shoaaj ag on oper atioH of a^ candidate traveling speed pattem 
generation pfocosomg m the embodmient of t he pr cao nt^nvontion; 

Fig. 15 shj>ws an example of estimation of trave^i^dat^^^l the short sections of a 
frequen^^te in the embodiment of ^ ^^^^aent invention; 

Fig. 16 is a flowchart 'f^ie¥i4f^^n^pBF^9)T of a traveling speed pattem estimation 
JMocecsmg in the embodiment of th o^oooii^ i n ve n t i on; ^ « 

Fig. 17 shows a first example of a set schedule in the embodiment of 4lio piuiicut 

Fig. 18 shows a second example of a set schedule in the embodiment of ^be^ieseff^ 

■ iiivontion; > ufill^^jcC 
Fig. 19 is a flowchart^ ohow a ng nrn opeiaLiuii ^of a scheduhng processing - m the 



embodiment of l4it-'piTOUiiLilivci^rtie»rand ^ i 

Fig. 20 is a flowchart ^showing nan opi^=a-tieH of a trave ling pi oooQoing in the embodiment 
ofr ' 



-JDETAILED-DESGRIPT-ION-OF-PREFERRED-EMBODI^ 



Hereinafter, an embodiment of the present invention will be described in detail with 
reference to the drawings. 

^rive^^en trol table of theJ ayfe pH vftliiV^lfti a^ft-ernh nHimpr ri IS tWl i? pi' R gl^tif'ir wnntinw 

Referring to Fig. 1, a reference numeral 10 denotes a drive control system of a hybrid 
vehicle as a vehicle traveling speed pattem estimation device in the present embodiment, 
and a reference numeral 20 denotes a drive unit. A^fbfeFeac ^ - iiumoral 21 donot gr''atr^ 
engine such as an intemal combustion engine or the lik^ which is driven by fiiel such as 
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gasoline, light oil, or the like. The engine 21 is provided with an engine control unit such 
as an ECU (not shown) or the like, and is used as a power source for a vehicle such as a 
passenger car, a bus, a truck, or the like. ^K^iving force of the engine 21 is transmitted to 
^ ■ driving foroo transmission unit 25^ ^^ieh^s-provided-with-^tpaajmi^^ a 
drive shaft (not shown), drivMg^ wheels (not shown), and the like. The vehicle is driven 
by rotation of the driviig- wheels. A braking unit such as a drum brake, a disc brake, or 
the like can also be^^eselfln the dri^^ ^ f orce tr^mission unit 25. 

It is to be noted -feerei© that the vehicle is a hybrid vehicle. This hybrid vehicle has a 
motor 24 such as an olootrioally rotated AC motor or the like, and utilizes both the engine 
21 and the motor 24 as vehicular power sources. The motor 24 generates a driving force 
by electric power supplied from a battery 23 as electric charge accumulation means. The 
driving force is transmitted to the drivmg wheels of the feviftg4(^f5e transmission unit 25. 
A generator 22 such as an AC generator or the like is connected to the driaa^JB^se©- 
transmission unit 25. The generatoi: 22 generates a regenerative current during 



deceleration of the vehicle^'^*"44e4egenerative current gonoratod - ^by the goneialm ' 2g is 
supplied to the battery 23, whereby the battery 23 is charged. The generator 22 can also 
be oauood to generate current l^-^^vmg^^^^^the engine 21. It is desirable that the 
motor 24 be an AC moto^ '*^-ii^-^^case, the motor 24 is provided with an inverter (not 
shown). By the same token, it is also desirable that the generator 22 be an AC generatoj 
1Gli41ii& case, the generator 22 is provided with an inverter (not shown). In addition, the 
battery 23 is provided with acapacity detecting sensor (not shown) for detecting an SOC 
(State Of Charge) as^^electnc charge accumulation^-aisetifi^ 

The motor 24 may be constructed integrally with the generator 22. In this case, the 
_jnotorJ2!l.generates-a_^driYingJbrce„andjfunctions-as-a^pow 



with electric power from the battery 23, and functions as the generator 22 for generating 
regenerative current when te dag rotat ed by the di" i^ ii g force transmission unit 25^ as in the 
case of braking pr the like^f the vehicle ^ 

The battery 23 is a secondary battery^a§^lectric charge accumulation means that allows 



(diarge and discharge of electricity^xfe^ In general, a lead-acid battery, a 

nickel-cadmium battery, a nickel-hydrogen battery, or the like is used as the battery 23. 
However, the battery 23 may also be a high-performance lead-acid battery ^iaF-use in an 
electric vehicle or the like, a lithium ion battery, a sodium-sulfur battery, or the like. It is 
not absolutely required that the electric charge accumulation means be the battery 23. 
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The electric charge accumulation means may be <-eaiia e d in any form as long as it 
functions^^ stori^ energy ac eleetf-icity and dischargStg-electricity. For example, the 
electric charge accumulation means may be a condenser (capacitor) such as an electric 
double layer condenser, a flywheel, a superconducting coil, a pressureaccumulator, or the 
like. Furthermore, while one of the-Go^ggg§fi&a»^te©eedHTef^ may be used alone, 
some of them may also be used by being combmct rwith one another For example, the ^ 
battery 23 and the electric double layer condenser may be combined with each other te^W 
used as the electric charge accumulation means. 

-A-r^ferenGe-nrmreral- 2 0 dcnoto ( 3 ^ main control unit^ which is a/^S of computer 
includ^'calculation means such as a CPU (not shown), ^MPU (not shown) and the like, 
storage means such as a semiconductor memory, a magnetic disk and the like, a 
communication interface, and the like. The main control unit 26 controls operations of 
the engine 21, the engine control unit, the motor 24, the generator 22, and the inverter on 
the basis of signals from a traveling pattem predicting P^^^^R 11, the capacity detecting 
sensor, and various sensors in a traveling data acquiring peSaoii-13. The aforementioned 
sensors include an accelerator sensor, a brake sensor, and the like. These sensors detect 



-^(^^f information on operations performed by a driver of the vehicle, and transmit; 

them to the mab control unit 26. ^iv^r- u^f^r^k ^^^d^J fouj<r-^^T»^ ^ft^ 

The main control unit 2.6 usually controls'^^a-usage-ratio between the engine 21 and the 
motor 24^in accordance with the traveling s ituation of the vehicle; for example, as shown 



in Fig. 2. In this case, the output during travel of the vehicle is defined as 100^^ 
_ TsJam^ lyu the sum of output from the engine 21 and^,^:^output from the motor 24 is 
defined as 10o\%l. For instance, while the engine 21 and the motor 24 may be operated ^ / 

respectively-with-usage-ratios-of"80^%^--and-20T^ 

iy iXi? vehicle on a ■aphill*%ad of +8K%\ or more, they may also be operated respectively with # 
usage ratios of lOWoS and 3 Of %X with roopoot l e - the total output of the vehicle^ J&he / 
~_aialues-^t--hereifl.^e-exam£tes ^he usage ratios 

shown in Fig. 2 aSopd nothing more than^a^r example. That is,Vnumerical values Sbown 
^''''liiS^r^fe^^U^ ROAD (+) OR DOWNHILL ROAD (-)", "VEHICLE SPEED" 
"ENGINE", and "MOTOR" can be changed appropriately. --feMtd4iti^nr-it--ts--ais^ ^ 
-^ropriate-that the usage ratios of the engine 21 and the mojf^24 with respect ^^^^ ^^^^ 
output during travel of the vehicleCe set using a table^l^^r^aifferent from th^^tfe ^own 
in Fig. 2. 
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Referring to Fig. 1, a ■ refere ne&-DunieH il - t - Z denotes a navigation data base whaw pieces ^ 

of navigation information as data to be used for ^navigation processing in a gcnorolly 

'available navigation system, for example, map data, road data, search data, and the like^^ 

Dtoffo^:- — R o fcrring aist r to Fig - > 1, a roforoncc niimer-al lA deno tes A traveling environment 

data acquiring perfi o n fo r acqmr i flg -data on the traveling environment of the vehicle such 

as time, date, traffic congestion information, weather information, and the like. The 

traveling data acquiring j^^^kls is provided with various sensors, and acquires data on 

» the traveling state of the vehicle such as vehicle speed, operational state of a brake, 

accelerator opening, and the like. The traveling pattern predicting portion 11 i» a sort or 

computei^includtfig- calculation means such as a CPU (not shown), MPU (not shown) 

and the like, storage means such as a semiconductor memory, a magnetic disk and the like, 

a communication interface, and the like. The traveling pattem predicting portkm 11 

acquires data from the navigation data base 12, the traveling data acquiring ^emon 13, and 

the traveling environment data acquiring peF»on 14, perfbrmfi^ navigation processing such 

as display ofj^urrent position of the vehicle, search of a route to a destination, and the 

eXFc^Taj ____ 
like, and a traveling speed pattem estimation pi uc mi o mg of eiit i ii f a tmgf c^^^lmg sp esd^ 

.<gg|fe^»n"eflecting driving characteristics of the driver. It is desirable that the traveling 

pattem predicting 'peFfeea 11 be provided with an input portion, a di^lay portion, a speech 

input portion, a speech output portion, and a communicatP^^p^f^». The input portion is 

provided with an operational key (not shown), a press button, a jogdial®, a cruciform key, 

a remote controller, or the like! The display portion is provided with a CRT display, a 

liquid-crystal display, ^ LED (Light Emitting Diode) display, a plasma display, a 

hologram system for projecting a hologram oiito a(wind shielpi or the like. The speech 



-input-portion4^M:omposed--of>a-miGr<5phone-and^he4ikeT — T-he~speeGh-Gutput"portion;;-is- 



provided with a speech synthesizer, a loudspeaker, and the like. The communicate^ 



^ portion e?^hanges various data with an FM transmitter, a telephone line network, intemet, 
a mobile phone network, and the like. 

The navigation data base 12 is provided wilh'u JalU ' bMe - composed of various data files. 
The navigation data base 12 rS^rdo^ ^^t only search data for seiarching a route but also 
various data such as map data, facility data, and the like, witfe-aodi^v-feQ displaying a guide 
map on a screen of the display portion along a searched route, displaying a photo, a frame 
shot, or the like that is characteristic of an intersection or a route, displayingy^istance to 
the next intersection, - a -t ra - wling direction^at the next intersection, and the like, and 
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displaying other pieces of guide information. Various data for outputting predetermined 
^icSb of information by the speech output peffeoii are also recorded in the navigation data 
base 12. 

The search data includ^intersection data, road data, traffic regulation data, and route 
display data. In addition to^the number of intersections whese data ^ stored, data on the 
respective intersections cu - c stored in the above-mentioned intersection data, as intersection 
data accompanied by\ ^dentification numbe r^^^^^pectiv^ Moreover, in addition to the 
number of roads connected to each of the intersections, namely, the number of connecting 
roads, numbers for identifying- the connecting roads are stored as attachments ijC^ 
corresponding the intersection data. Intersection types may be included in the 

intersection data. Namely, data for determining whether or not each of the intersections is 
equipped with traflBc signals may be included in the intersection data. 

In addition to the number of roads mese data ap^tored, data on the respective roads 
arc 3toro(l ^in the above-mentioned road data, as road data accompanied by identification 
numbers;fespe6tiTety. In'^each of the road-data,/f type of flrctJrrespeMadiflg-one-c^A© roacjg, 
a distance as a length of that road, a travej^btefime as a time required for travel along that 
road, and the like are stored. The type^of ^ road iiiDk i dc i ^ an administrative -i=©a4^i 
attribute such as national highwayf prefectural highwa^ main regional roa^ open roadf^ 
expresswa^^Q^he like. 

It is desirable that the road data include road-related data such as^width,^gradient,^ 
cant, ^jj* altitude, ^ bank, ^ road surface state, the presence of a median strip, the number of 
lanes, a position where the number of lanes decreases, a position corresponding to a 
narrowed width, and the like. Opposite lanes of an expressway or a trunk road are stored 
as-separate-road-data-and4reated-as^twoji^^^roa(^™Eo 



two or more lanes on one side thereof is treated as^^ two^S^w^^oad^ The «p 
lanes of the trunk road are stored in the road data as mutually independent roads. 
Furthermore, 0 for a comer, it is preferable to include data on radius of curvature, 
intersection, T-junction, comer entry position, and the like. Road attributes such as 
railroad crossing, . ramp at entrance or £xit of expressway, toll gate for expressway, 
^*4ewfihill road, uphifl-ycrad, and the like may also be mcluded. 

The data in the navigation ^^^^T^^^ 12 stored in storage means such as a 
semiconductor memor3^-9» mtfg ii eLi C"Ui sk , tjrtb@4ik-e- — 3^^e-^efageHH^a«*«ray-b^ ii biLUrage 
I- medium of nnjr form ^v^^ a magnetic tape, a magnetic disk, a magnetic drum, a flash 
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memory, a CD-ROM, an MD, a DVD-ROM, an optical memory disk, an MO, an IC c\ 



an optical memory card, a memory card, the like. It is also possible to use^^a external 
storage medium tfearcatt-bu i uiiiu vedr 

The traveM|^data acquiring ^pertiefi^ 13 has a GPS sensor for receiving GPS information 
^ from a GPS (Global Positioning System) satellite, an orientation sensor for detecting,^^ 
direction in which a vehicle is oriented, an accelerator opening sensor for detecting 
opening of an accelerator, a brake switch for detecting^'^movement of a brake pedal 
.. -operated by the driver, a steering sensor for detecting^ steering angle of a steering wheel 
operated by the driver, a turn signal sensor for detecting ^ movement of a turn signal lever 
iO operated by the driver, a shift lever sensor for detecting^movement of a shift lever ^£ J h o ^ 




of the vehicle, a yaw rate sensor for detectin^^yaw rate indicative of a change in the 

direction in which the vehicle is oriented, and the like. The travel«^data include^ 

/ ^ current position of the vehicle, ^fl^ opening of the accelerator, ^iim^omcnt of the brake 

pedal opepgte i i by the driver,^ steering angle of the steering wheel operated by the driver,^^/ 

of the turn signal lever epentted by the driver, a movement of the shift lever 

11 I m ii <i| N iiiiil< (1 111) the driver,^ vehicle speed, ^ acceleration of the vehicle, 

yaw rate indicative of a change in the direction in which the vehicle is oriented, and the 

^ like. . 

The travel^^/data acquiring portion 13 acquires trave^^^data such as^current position 

of the vehicle, ^traveling speed of the vehicle, arid the like at predetermined intervals 

between stai^'^d stojj'^f the vehicle, namely, between start and stop of the drive unit 20. 

"^y^? ^^^^ 

That is , the traveling data acquirin g partieft^ 13 acquires traveU !^ data at i ntervals of a 



JL^ predetermined period (e.g., every time a predetermined period such as lO^msec^ l^ec^ 
or the like elapses) or at intervals of a predetermined distance (e.g., every time a 
predetermined distance such as 10d^|, 5O0|m^or the like is covered). The acquisition 
• of travel^^data at predetermined intervals as described herein makes it possible to obtain 
•travel^/ loci of the vehicle and moment-to-moment changes in travejj^ speed of the 
30 -vehicle, namely, a traveling speed pattern of the vehicle. The traveling data thus acquired 
can be utilized to produce or estimate a traveling speed pattern^^^he traveling pattern 
predicting ^S^^ 1 1 . ^ 

The traveling enviroimaent data acquiring 14 is provided with a clock, a calendar. 
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and the like. The traveling environment data acquiring -pertiorr 14 acquires and stores 
pieoegrgf date-and-time information such as^current time,^ date, ^ day of the week,^date 
and time of departure of the vehicle, and the like. Further, the traveling environment data 
acquiring poFtion 14 acquires and stores ^ifi^j&g^ traffic information, such as p£gd6« of 
^ information on traffic congestion and the like, f^^^of information on traffic regulations, 
!fiieo e 5^ of information on road construction and the like. These 'p^of information are 
prepared by gathering information from traffic control systems of Japan Public Roads 
» Administration, the police, and the like, for example, using a road traffic information 
communication system called VICS(R) (Vehicle Information & Communication System), 
yo In addition, it is also desirable that the traveling environment data acquiring' ^orfcioR 14 
acquire and store pfeees^f event information such as planned spots, dates, hours, and the 
like for g^i^^^ events such as festivals, parades, fireworks displays, and the like. For 
instance, it is also desirable that the traveling environment data acquiring po^ierf 14 
acquire and store statistical piccea of traffic congestion information^Jj^ the possibility of 
traffic congestion on roads in the neighborhood of a railway station or a major commercial 
establishment at a certain hour of workdays and the possibility of traffic congestion on 
-roads in the neighborhood of a bathing beach durin^^!^ summer vacation, pirrr s o i^ 
weather information such as a weather forecast produced by thie Japanese Meteorological 
Agency, and the like. The traveling environment information as - tho^^ tro^^ information 

^ on the environment in which the vehicle travels, which are acquired and stored by the 
traveling environment data acquiring portion 14, includesXcurrent time, k date, ^ day of 
the week, ^^'^date and hour of departure of the vehicle, weather, traffic congestion 
information, traffic regulation information, road construction information, event 

^information,-and~the-like. 



The traveling environment data acquiring portion 14 also acquires data on operating 
conditions of on-vehicle equipme^ such as ^wipei^ ^ headlight ^ air-conditioner,^ 
defroster, and the like, and sensmg data obtained from on-^^ndte sensors such as a 
raindrop sensor, an air temperature sensor, and the like. The data on the operating 
conditions of the on-^ ^3uolo equipment ind the sensiag data can be utilized to estimate^^^^ 

weather at each moment in the traveling pattern predicting ^^^^^S 1 . ^ 

-A-refe r e n c e num e ral 15 denotes - a r traveling data ^tonng^ortioni, w faeh stores the 
travelog? data acquired by the travehng data acquiring "perticm 13 and the traveling 
environment data acquired by the traveling environment data acquiring poftien 14. In this 
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case, the traveling data and traveling environment data during one travel^^cycle of the 

vehicle are stored as mutually associated data.4 A r^resce .nunKtfd:""ij^ndettoteg^ 

candidate traveling speed pattern storing pertierft'-i5f4iicb stores traveling speed patterns 

generated jfrom the jpaSt-fcfaveBag-dat^^at will be described later. ^ ^ 

In the drive control system 10 for tho hybrid voliiolo of the present embodiment, ^the 

traveling pattern predicting *^i^^^ll -pSI^m^he traveling speed pattern estimation rotfUf^ 

-:pf=ecessing and estimates a traveling speed pattern, the main control unit 26 sets a schedule 

relating to the usage ratio between the. engine 21 and the motor 24 on the basis of the ^oZ-yc^c^^/e 

traveling speed pattern, and controls the operational states oMie engine 21 and the motor 

24 and the SOC of the battery 23 in accordance with the schedule. ^ t Z Ta 

^^^^ J in conj^;<f<^r^T/o/[ rtf J^^<^LS 

Li"tU i in:j> uf fun b ii oi C Th^ drive control system 10 fe r th o hybrid v o hiolc as a vehicle 



traveling speed estimation device^ has traveling information storing means, candidate 
traveling speed pattern generating means, and estimated traveling speed pattem outputting 
means. The traveling information storing means, which stores travel^^ data and 
travelift^environment data as mutually associated data, is related to the traveling data >%r^^<e. 
-storing port i oja 15. The candidate traveling speed pattem generating means, which 
generates candidate traveling speed patterns on the basis of travej^^^ data, is related to the 
traveling pattem predicting ^^^^in 11. Furthermore, the estimated traveling speed 
pattem outputting means, which extracts candidate traveling speed pattems matching 

current traveMl^ environment data arul outputs an estimated traveling speed pattem for a 

^ ^^^^ ^ f^^' ^ j£^ <pf<^^ 

route to be followed from UDW"t5n, is related to the traveling pattern predicting ^jQ^en 11. »/ J 

Moreover, the drive control system 10 for the hybrid vehicle may have frequent/route 

specifying means for specifying a frequenproute on t^ basis of the traveUil^data and 

-sectional^dividing-peans-for-^dividing^he-freque^r^^ — Inthiscase, 

the frequen^^^foute specifying means and the sectiona^^ dividing means are related to the 

traveling pattem predicting^ ^i^oil 11. 



Next, the operation of the drive control system 10 .fe fjlislfajd a^^ as 
:i^atfii^above will be described. First of all, the basic concept of estimating a traveling 
speed pattem will be described. 

As a rule, in a hybrid vehicle, trave^l^control of the vehicle is performed to match a 
driver's real-time "^^eq^^^^for operation and a "^^^q^^^^^ade by the electric charge 
accumulation means. However, generally accepted travel^^ control of a hybrid vehicle 
has the following problems (1) to (8). 
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(1) In a traveling speed pattern wherein the vehicle is stopped immediately after having 
y^)sS^ accelerated or in a ^^eling speed pattern wherein the vehicle is frequently 
accelerated or decelerated, jik engine is in operation only for a short period, so that a 
battery cannot be charged suflBciently in some cases. 
^ (2) Even if the battery is charged with a large amount of electricity while the power 



required for 'fiawsii^the vehicle t^-^iwetis low, the engine may be in operation. 

(3) Even if the energy required for eatrsfmg the vehicle to travel between start and stop 
.thereof is low, the engine may be in operation. 

(4) Even if the power required for - eroa-oi^ the vehicle l!©=€J^;el is lo^ as in the case of 
/O being trapped in traffic congestion or traveling at a low speed^^ a decrease in the amount of 

electrici^ accumulated in the battery may Mi^^the engine «r operatie^r so as to generate 
^^^^^ufFeixt^^ means of a generator. 

(5) Even if regenerative current is generate^ as in the case of traveling ul u iijf^ downhill 
■ 'TiAd^ or decelerating, a certain management range of the SOC of the battery may not permit 

» regeneration. 

(6) If the engine is in operation in the case where the energy required for^'^^^g 
vehicle 4u UUi»>ul is low. as in the case of traveling at a constant speed, the generator 
generates current. However, a certain management range^^afi the SOC of the battery may 
.not permit accumulation of electric charg^. 

. (7) Even if the vehicle is decelerating or is about to be stopped, the engine may be in 
operation. 

(8) In summer -Msttedifes; even if the vehicle is stopped, the engine may be in operation 
to keep an air-conditioner in operation. 

-Ib-solve~the-problems-mentionedr-abover it-is -neces 

j)attem on a route estimated to be followed from ^ow on, to set an operational schedule for 
traveling along the route efficiently, and to control the operational states of the engine 21 
and the motor 24 and the SOC of the battery 23 in accordance with the operational 
schedule. In the present embodiment, therefore, candidate traveling speed patterns are 
produced on the basis of the past data for iiaa£fco£travejj^ along routes that are frequently 
followed for thepurpose ofgping to work, going to school, going shopping, and the like. 
Then, the one^whichxorresponds to current trayej^^ environment data is extracted from 



the candidate traveling speed patterns, and a traveling speed patten^^Fthe route estimated 



to be followed fron rtiow on is estimated. 
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In this case, the routes that are frequently ^follo wed are certain routes followed 
almost everjpay, for -example, a commute route. However, they need not be followed 
-^everjjlday. That is, they may be followed every other day or more or less once a week. 
Also, these routes need not be followed periodically. That is, the frequency with which 
they are followed i^ay h^ ^^^miT^ ^^roiiindX^^ Time zones in which the routes to be 
frequently -feH^wed are^^^^^^^y be constant as in the case of going to work in the 
morning, or may vary daily as in the case of going home after work. The distances of the 

^ Tr-^V^zM^^ J / /> 

routes frequently ft riilowo d may either be short such as 2 to ^^kmcorije long such as 
lOCffkmlT It a ^te ^e notecMiereirK that/ outf^plP^d homeward routes are ^m^^^ as 
different joutes as to any one of the above-mentioned routeg^f!^^ frequently fo l low ed. 

Next, the overall fluw "gy£-Ll g» operation of estimating a traveling speed pattern will be 
describe^, 6u775( r-^i^er^^nc^ ^ 3^ 

^ Fig. 3 * is ' a flewehor t s h ewi ng the oveiall operation of the vehiclo traveling speed - pattern 
estimatiDird e Vi CB in the e mbe d k R ent- ef -therpres^rt-^^^:^ ^ 



•First of all, as in the case where a g<^<a 'al jy " ei i I|nu)K5 r t ' navigation system porfermo a 
navigation processing, the traveling pattern jredicting^ ^)i^?i? 1 1 transmits travelffig data 
acquired by the traveling data acquiring portion 13 to the travelling data storing porti&n4 5, 
which then stOTes and accumulates the data (step SI). Further, the traveling pattern 
predicting j^e^tiefl 11 transmits travel^^ environment data acquired by the traveling 
•environment data acquiring -poPttOft 14 to the traveling data storing ■ poUiuii 15, which then 



stores the data. In this case, the travej^g data and travel^^ environment data during one 
traveljl^cycle of the vehicle are stored as mutually associated data. One travej^^ cycle 
of the vehicle means a journey between start and stop of the vehicle, namely, a journey 
between-start-and- stop-of-the drive-umt-20^ 



Then, the traveling pattern predicting portion 11 poriormo a frcquciil iuu Lo up u L ifi ca Uuii 
pfoces s ing " for specifying a frequently followed route aa-a frcquuil lUTItu on the basis of 
the traveljj^ data stored and accumulated in the traveling da^t^toring ^erttefli 15 (step S2). 
In this case, routes that have been followed by the vg^hicle^a .predetermined number of 
times ®ii«@i©'are specified and registered aST fr oqurot -routes . ^ 

Then, the traveling pattern predicting portion 11 -^ ^orm fl a candidate traveling speed 
pattern generation p^eeessf?^ for generating a candidate traveling speed pattern (step S3). / 
In this case, the traveling pattern predicting poftieft 11 divides each of the frequenjnroutes 
into a plurality of short sections, classifies the past trave^&jdata in each of me short 
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sectionsyisually into a plurality of classes, generates a representative traveling speed 
pattern for each of the classes on the basis of the travejj^ data thus classified, and sets the 
representative traveling speed pattern as a candidate traveling speed pattern. Hence, a 
plurality of candidate traveling speed patterns are usually generated for each of the short 
sections. There may also be'a short section which corresponds to only one class and for 
which only a single candidate traveling speed pattern is generated 

Then, the traveling pattern predicting por ti og 11 porformq a traveling speed pattern 
estimation pfeeessi«g for estimating a traveling speed pattemj:6ii^a route estimated jto be 
followed frorrL noM^ on (step S4). In this case, the traveling pattern predicting pwtTon 11 



. extracts J^r^ data which correspont^to current travel^^ environment data from the 

travelji^^tiata accumulated in the trave^^ data storing ^eften ^5, and selects, for each of 

the short sections, a candidate traveling speed pattern to which^ greatest number of the— 

past travelifi^data thus extractedjbelong, as an estimated traveling speed pattem. The 

.traveling pattem predicting pertim 11 then connects estimated traveling speed patterns 

selected for the respective short sections, and outputs»them as a traveling speed pattem qeT 

the route estimated to be followed from eew-on. ' ^ 

Next, the frequenproute specification^ F O CCsoing will be described in detail, i 

Fig. 4 is a flowchart showing the der ation oir the freq^ntotTout^ ^e Gi f icat ien-*" 

pFocessiBg4n-the-emb0dimeiitU3dElthe-pfes^ mvcillion. 

^ First of all, after having acquired travel^ data during one travel^^j cycle of the vehicle, 

the traveling pattern predicting^no^^^ll collates the current travelji^tdata thus acquired 

with the past traveli^l data accumulated in the traveU^vdata storing ^peffoiT 15, and 

tzui-r^^y ^ -v.^^ ^A.^^ fa ^^^^^ 

confirms how many times the sam^ ^out e^ followed) tfes=:sa^g=Was follo wed in the past 

-(step -82=1) In -this-case,--it, is. more.-efiScient-tO-Specify-ygg\^ — 



collating the current trave^fi^data with the data stored in the navigation data base 12 by 



means of a majxjnatching fimction utilized in the navigation processing and to confirm 
times the route^^a^aS followed in the past, than to directly compare the current 



traveU^ data with the past trave^jg^ data. ^ 

Then, the traveling pattem predicting j>e^e« 11 determines whether or not the same 
route J9f^ followed fe^^tete^B^as. followed^ predetermined number of times (e.g., ten times) 
or more (step S2-2). If it is determined that the route^iWS' followed the predetermined 
number of times or more, the traveling pattem predicting p ortion^ 11 specifies and registers 
the route^foUowed th^^^® as a frequenp"oute, and terminates ^ ^r-oe^sring (step S2-3). 
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If it is determined that 



the route^»vi§ not followed the predetermined number of times 
^"^t^^y^y the traveling pattem ^ ^ - 

specifying or registering the route' 



predicting peffieft 11 terminates^ the p y occss in g without 
luterollowed tiris tin w as a frequenj^foute. 



Next, the candidate traveling speed pattem generation prgoooBa ^will be describeda>>;7/ rtQzr&x<^'' 
'^l4^^.-S.j(^s\fv^^ in which^^ftequ ent route i n the ^bodim ent_of,j3&^^ 

/ention IS divided into a plurality of short sections. Fig. 6 shows an example 
(traveling data o^n^^^hort sections in the embodiment of the present invention. Figj,x7shows 
a first example of trav^eling data on classified short sections in theep^hoSxtnent of the 
present invention. Fig. 8 shcc^^sa second example of traveling^am on classified short 
sections in the embodiment of the present invention. Jlig. 9 shows a third example of 




traveling data on classified short sections iI^t^le embdSiment of the present invention. Fig. \ 
iJ shows a first example of a i-epresentatiye^^^vdm^ speed pattem for classified short 
sections in the embodiment of the present invention. ^Rig. 11 shows a second example of 
a r jpresentative traveling speejj^^ttem for classified short sections in the embodiment of 
the present invention. Tig: 12 shows a third example of a representative traveling speed 
pattem for classifie^^ort sections in the embodiment of the present invention. Fig. 13 



shows an example of classification of traveling data on all the short sections of -a fi-equent 
lite in^'lhe^ embodiment of the present invention. Fig. 14 is a flowchart showing an 



roi 



3ute in 

anefation of a candidate -traveling^speed-^pattSm generation processing lu the embedimfint^ 
ofthepresent-invention. 

First of all , the traveling pattem predicting portiem - 1 1 acquires accumulated travelj^g-^ 
data a registered fi-equenFroute from the traveling data storing portioa - 15 (step S3-1). 
The traveling pattern predictingl^o^Si^ll acquires the road data stored in the navigation 

-data-base 4-2-rand-divides4he-fi^equei^^ 

the road data (step S3 -2). ^ 

In the present embodiment, the traveling pattem predicting -pertien 11 divides the 



fi*equen^¥oute according to intersections. In %exier2i!i^,^t^Jk^^ travel^, 
the vehicle tends to travel without stopping between intersections, and it is considered that 
the traveling speed pattern between the intersections is likely to be substantially constant 
because of^^oad width orj^usual degree of congestion. Further, it is considered that 
traveling speed patiiems before and after passing an intersection tend to be greatly different 



1) 



from each other^depending on whether or not the vehicle stops at the intersection. Hence, 
in order toVgen^rate candidate traveling speed patte^^j^a short section, it is desirable to 
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w"^ . ■ilk, 

divide a frequenfroute according to intersections. ^©cCS of information on positiorj^^-aaid 



of the intersections are included in the intersection data. It is possible to 

/)ocO y 
determine, on the basis of the intersection data, :Aiuludi |jtUl Df the accumulated travel^ 



data-^^ the frequent^^te is to be divided. Thus, for each of the intersections, the 
frequenFToute is divided into a plurality of short sections, for example, four short sections 
A to D as shovspi in Fig. 5. It is to be noted herein that S denotes^ start of the 

frequenyfoute and that G denotes -eia- end pbsition of the frequenyroute. The divided 
. traveling/data corresponding to the short section B^»^,'fw example, ^ta sj-sliewft - m Fig. 6. 
Referring to Fig. 6, the «ea=ef abscissa represents^distance from ^ start {fe oition of the 
short section B, the ,^eE«s=e^ ordinate represents a speed for each distance, and curves 
represent traveling speed patterns corresponding to the travej|^data.respectively. 

Then, the traveling pattern predicting p o rtkn T 11 calculates an entire-section average 
traveyii^ speecT^ each of the short sections of the frequeny route, on the basis of the 
accumulated travel^lgf data jeiT the frequemr route (step S3-3). In this case, the 

entire-section average travelj^a speed is an average trave[^^ speed ^ each of the short 

Sot^ ^^^^ J 
sections as a whole, and is calculated eachVbf the traveU^ data. The travej^^data 

— afe acquired and accumulated every time tihe firequen)?^route is fuUuwed . Therefore, an 
entire-section average travel^j^speec^feach of the short sections is calculated^to'each 

» of the trave^gil data that ^ equal in number to the number of times of travel along the 
frequenrroute. ^ n / ^ 



The traveling pattern predicting portte^ 1 1 extractSjjbeSS data which J*a^ mutually / , ^ 

^"tJ-^etW / ^ 

close entirersection average travej*^^ speeds^from the travelj^dataAdefines^tbcfll as one 



set, and thereby classifies the travelog data into sets based on entire-section average 

^travel^^speed-(step-~S3^^^JIhe-travej^^-data-ji^ 

sections of the frequen^oute. In this case, the travejil^data^p^ classified, for example, 
using a clustering method called a "k"-average method. 

For instance, the travej^rdata corresponding to the short section B as shown in Fig. 6 
classified into three sets as is apparent from Figs. 7, 8, and 9. Referring to Figs. 7, 8, 
and 9, th^^f^^^p^ abscissa represent^^istance from the start pooition of the short section 
B, th&c^^ss^ ordinate represents a speed for each distanc£,and curves represent traveling 
speed patterns corresponding to the traveM^ data respectively. In this case, 
classification is -x an ^i- ed e ut - u s ing the clustering methotf^jcalled the "k"-average meth^^n 
the basis of an entire-section average travel^^f)^ speed tnafnas been calculated as an average 
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travel^j^ speed^ the entire short section as to each of the curves shown in Fig. 6, 
classes B-1, B-2, and B-3 as shown in Figs. 7, 8, and 9 are obtained. It is apparent from 
Figs. 7, 8, and 9 that the travel^^data in each of the sets classified on the basis of the 
entire-section average traveUBg^speed have more or less similar traveling speed patterns. 



Then, for each of the classified sets, the traveling pattern predicting - portion 11 
calculates a position average travelj^^ speed at each position between the start and end 
^fM«*ntil?m of each of the short sections, using the travej^^data belonging to the set^^/This 
' position average traveji^^^peed is an average trave^^speed correspondmg to eacl/of the 
travel^|k(data, for example, ,a^^aeb--pQsi tioru 4feftt'"tS'- determined at eacH^prede^rmined 



distanc^, from the start position. Then, the traveling pattern predicting portion 11 
generates a continuous set of position average travej^;! speed^^respective positions from 
the start pojiiicrn to the end^^^lCi^ namely, a transition in the position average trave^(^ 
speed, and defines the transition in the position average travel^^^ speed as a representative 
traveling speed pattern of the set (step S3-5). 

For example, representative traveling speed patterns as shown in Figs. 10, 11, and 12 
are generated on the basis of the trave^H^ data belonging to the sets of the classes B-1, B-2, 
and B-3 as shown in Figs. 7, 8, and 9, respectively. Referring to Figs. 10, 11, and 12, the 
flld^Fabscissa represent^ distance from the start ^mfekm of the short section B, the,^l(2>^ 

ordinate represents a speed for each distance, and'lines represent representative traveling 
speed patterns^ respectively. Each of the representative traveling speed patterns is 
obtained by calculating position average trave^j^^ speeds by simply averaging trave]^^^ 
speeds corresponding to the travej^;^ data at the respective pc^ti^^, ^JJ^^y continuously 
connecting the position average trave^jg^peeds from the start^pod^^ of the short section 
-j=Bri5rtlfe^eai^^ ofethersftort-sectioiTB. . 



In calculating a position average travejj^ speed^^ each position, it may be calculated 

by simply averaging traveU^l^peeds corresponding to the respective traveling data at each 

position. Alternatively, it is also possible to p^erm weighting by adding a weighting 

- A ^ corner /Kor*^^ 

factor that becomes more influential as j jur ( l i 'iK i ' i 'J v-ofefleaaaae ss=gf travelj&M data ia e poogc s. r^c^"^ 



In estimating a traveling speed pattern for eiach of the short sections in the traveling speed 
pattern estimation processing, the representative traveling speed pattern is treated as a 
candidate. In the present embodiment, therefore, the representative traveling speed 
pattern will ^^yllereinaftehreferred to as a candidate traveling speed pattern. A candidate 
traveling speed pattern tbspf^^^^e^ generated is transmitted to and stored in the candidate 
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traveling speed pattern storing - poitlon 16. 

As-^a-metiiod-ef^lassifying travelj^ data into sets, it is possible to utilize a method 
based on the degree of similarity among traveUng speed pattems as well as a method based 
on the entire-section average travel^^speed^as mentioned above. When traveljj^g^data 
for each of the short sections is drawn as curves indicating traveling speed pattems in^a^ 
tw<j|aimension^'^[spa^e^ wherein the abscissa representsjia^distance from the start 

^paStteft of the short section and wherein the a»se0f ordinate represents^ speed for each 
distance as shown in Fig. 6, "the degree of similarity among traveling speed pattems" 
means the degree of similarity amonig shapes of the curves. TravelM^^data whose curves 
indicating traveling speed pattems^are similar to one another are extracted and classified 
into one set. In this case, the traveling pattern predicting p©ftiefl 11 performs the 
following operations (1) and (2). 

(1) First of all, some traveji^ data,,^)^ arbitrarily selected. 

(2) Then, as to eachx)f the selected travQjS^data: 

(2-1) a square of a difference in- speed between the selected travel^y^ata and other 
trave^itlf data (i.e., a square error) at each position between the start and end p^t^afts* of 
the short section is calculated; and 

(2-2) if the square error at each of the positions is within a predetennined range, the 
above-mentioned other traveU|te data regarded as belonging to the same set as the 



selected travel^^ data. 

The above-mentioned operations (1) and (2) are thereafter p ^ =f5gi H ed" repeate^|^ for 
each of the short sections. 



In the method based on entire-section average travel^^ speed as mentioned above, 
. travehM^data ,j^iS'xlassified..by„ha 



called entu-e-section average trave^^speed, and by applying the "k"-average method to 
the scalar. On the other hand, in the method based on the degree of similarity among 
traveling speed pattems, travel^ data^^^^ classified by expressing uravejili&^data as 
vectors called speed sequences, and by applying the "k"-average method to the vectors. 
Therefore, according to the aforementioned method based on the degriee of similarity 
among traveling speed patterns, despite an increase in the amount of calculation, trave! 
data having similar traveling speed pattems can be^kssifie^i/fnore^pr 

An example of^ result of a classification carried out as to all the short sections of a 
frequenjl^route is illustrated in Fig. 13. In this case, travel^Jj^data classified into one 
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set (A-l).^the short section A, three sets (B-1, B-2, and B-3)^ the short section B, two 
sets (C-1 and C-2pfi the short section C, and two sets (D-1 and D-2^^^the short section D. 
In Fig. 13, the setsj^^the respective short sections are indicated by jgllipseg/fespective 
Although not shown, candidate traveling speed patterns corresponding to the respective 
sets are generated. 

"Relationships between the sets in the short sections adjacent to each other, namely, 
between the upstream-side short section (on the left side in the drawing) and the 
^ . downstream-side short section (on the right side in the drawing) are expressed by segments 
•connecting the sets to one another Each of numerals surrounded by circles on the 



' segments represents the number of 4feeTOM:ravelj^^ data which belong to the set(s) in the 
upstream-side short section and which belong to the sets in the downstream-side short 

In the example shown in Fig. 13, it is apparent that the total number ^ftravel^^ data is 
50 and that all the travel^^^ata belong^to the single set A-1 in the short section A, In the 
short section B, it is apparent from the segments coimecting the sets to one another and the 
^umJ©^als surrounded by the circles on the segments that 10, 15, and 25 out of the 50 
V travel^^data belonging tojffi^et A-1 belong to the sets B-1, B-2, and B-3 respectively, 
^y the same token, in the short section C, eight and two out of the 10*trave]^^data 
'belonging to the set B-1 belong to the sets C-1 and C-2 respectively. Also, eight and 
seven out of the 15*^avel^^ data belonging to the sgt B-2^1ong to the sets C-1 and C-2 
respectively. It is to be noted herein that all^^25nrave^^ data belonging to the set B-3 
. belqiig to the set C-2. Furthermore, in the short section D, three and 13 out of the 16 
^-travel^^data belonging to^the set Crl belong to the sets D-1 and D-2 respectively. 
.__^ijrther,. 24. and_l-0_out-o£lhe. A4^^ 
'D-1 and D-2 respectively 

In the candidate traveling speed pattern generation pi-oo i agcing in the present 
.embodiment, no travej||(g environment data ^^*e used. That is, the traveling pattern 
predicting'^ o^or? 11 acquires traveliag data from the traveling data storin^^^^JS 15 
.without acquiring traveliag" environment data therefrom, and generates candidate traveling 
4speed patterns on the basis of the travelis^ data. Hence, travelafig data belonging to one 
set may include, for example, traveling data p?r rainy days and travelisg dataji^n sunny 
days. ^ 

Th^/^andidate traveling speed patterns are ^j^pi^^enem the basis of the 
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traveUt^ environment data^but only on the basis of the travej^jj^ data, because even if. 
tfavelji!^ environments such as days of the week or weather are diflFerent, similar traveling 
speedoattems are obtained irrespective of the trave^J^^ environments under certain road 
e iroumatafl Under such circumstances, by generating candidate traveling speed 
patterns only on the basis of travelj^^data^ without taking trave^^^/fenvironments into 
account, it becomes possibleJ:o generate candidate traveling speed patterns on the basis of 
a great number of travejMg^data, and to enhance the reliability of the candidate traveling 



speed patterns thus generated. For instance, in the case where there is only one travej^ 
datum^S^ travelja^in a rainy, environment, namely, in the case where there is only one 
travelj|p|datum ;plr rainy days, even if a traveling speed pattern ptCdJi upcoming rainy day 
is estimated on the basis of the single traveling datum, the reliability of the estimated 
traveling speed pattern is low. On the other hand, in the case where there are nine Yp-itJ^ 



trave^Ppflata which do not concern rainy days but have similar traveling speed patterns as 
well as the travel^^datum^^M^y days, if a tr^eling^s^eed pattern an upcoming 
rainy day is estimated on the basis of those 10i^avel|&^ data, the reliability of the 



estimated traveling speed pattem is enhanced. 

Next, thetraveling speed pattem estimation pioc u saiiig will be describedac/x/^ /^^^f^s-^eMCX- 

STfroute in the embodiment of the present invention. Fig. 16 is a flowch^ 
^howing an operation of^cavelri l g'sptied pauem"egtimati^i ^ 
i4:4ie.^iesent4nveHt'icfffi' , 
First of all, the traveling pattem predicting p ortion 11 determines whether or not the 
drive unit 20 has been started (step S4-1). If the drive unit 20 has been started, the 

^traveUng-pattem_predicting-.^ei*ieft-lJ---acquires^j^ 

iifhs current time. If the 4rive unit 20 has not been started, the traveling pattem predicting 
poilioi rll terminateS ^ie processing . Referring to the trave^^gjg data^^cumulated in the 
traveling data storing portion 15, the traveling pattern predicting eeFtteir 11 determines 
whether or not the frequenyToute is to be followed frori yfiow on;, on the basis of the 
acquired current position of the vehicle and the acquired current time (step S4-2). For 
example, in the case o^commute, if the current position is the driver's home and the 
current time is in a morning conmiute time zone, it can be determined, referring to the 
accumulated trave^^data, that a commute route registered as Jki& frequen^oute is to be 
followed. 
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If it is ^ja©^ determined that the -ftsqp^t route is to be followed #efri^ii©W==en, 
traveling pattern predicting portion 11 tenninates"^ tb©-'processing. However, if it is 
determined that the jfrequent^route is to be followed from^o w *H3n; the traveling pattern 
predicting^S^e^l 1 acquires current trave^^^environment data such as a day of the week. 



operating condition of a wiper, and the like. from the traveling environment data 
acquiring portion 14 (step S4-3). Then, the traveling pattern predicting p^^©H 11 
extracts, from the travel^|i^/ data storing portion * 15, the past traveli^data matching the 
current trave^^^environment data acquired from the traveling environment data acquiring 
portion 14 (step S4-4). In this case, the travejdji^data and traveli/i^^environment data ;2c^4^^^* 
during one travej^i^ cycle of the vehicle are stored as mutually associated data. 
Therefore, by leapiyijBgsest retrieval uftdert4e=G©aa^^S3f travej^^ environment data, the 



travel^j^ data associated with the travel^jg^ environment data matching the current 

travel|^l^ environment data can be extracted as travej^l^ data matching the current 

travelife^environment data. i. 

Then, as in the example shown in Fig. 13, the traveling pattern predicting p oitieR 11 

specifies, among thejsets of the travel^a^iata classified as ta all the short sections of the 

U^S&A^^^m^ hpSiiJ^ ^^^^ ^ , _ , 

frequentJToute,^set 4©^ whichjjaf' greatest number or'trave]|i|^ data matching the current 

traveli^g^nvironment data fep^tei» (step S4-5). 

^rjBe suiplimi v^l no w be ma de onmc - baais of the example shown in Fig. 13^ 

' inotoficc , it is assumed that a datum indicating an operating state of the wiper has been 

acquired as a current trave|^^^ environment datum, and that three out of a total of SO f^^^^ 

traveji^^data are associated with the travej^^envir^jnent i^icating the operating 

state of the wiper. In addition, it is assumed that all^he' three^travejjjjj^data belong to the 

setA::! ..short-section-A,_that-two of-them. and.thexther one belong.to-the-set B-^l — - 

the set B-2^respectivel^irthe short section B, that one of them and the other two belong to 

the set C-1 and the set C-2^respectivel^^the short section C, and that two of them and the 

other one belong to the set D-1 and the set D^2/respectivel\3S%e short section D. In this 

case, those sets to whicbJ« greatest numoer^bf trave|^Jte^ata matching the current Xx2N€jgp%^ 

environment datai^©^ are^e sets A- 1, B-1, C-2, and D-1. Hence, the traveling speed 

pattern^if the frequen^route to be followed fromrfiassson can be estimated to^^most 

likely^ belong to the sets connected by segments indicated by heavy-line segments in Fig. 

15. ^ 

Then, the traveling pattern predicting j^&^mr 1 1 extracts a candidate traveling speed 
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pattenvOT the set specified in each of the short sections from the candidate traveling speed 
pattern storing ^^^m\^ (step S4-6). The traveling pattern predicting Ttt^jon^l 1 outputs 
the extracted candidate traveling speed pattern as an estimated traveling speed pattem (step 
S4-7), and terminates the fcaeessiflg. 

Thus, in the traveling speed pattem estimation procoooing , trave^b^data matching 




estimated 



traveling speed pattem. Hence, a suitable estimated traveling speed pattem matching the 
current travel^ environment data 6 ^ be output. The estimated traveling speed pattem 



matching the current travel^^j^environment data is a candidate traveling speed pattem of a 

set tfL iiwirff n greatest number of ntravel^j^ data matching the current travelpif/ 

environment data J^^^>j%. 

As described above, the candidate traveling speed pattem is generat^^i on the basis 

of the travel^tgl environment data^ lmt only on the basis of the travej^g^data^ That is, the 

candidate traveling speed pattern is generated on the basics of a great faumbcy of travej^gg/f 

;^ ^'^^ of 

data. Hence, even if there -am a small number ortravejj^f^ata matching certain trave|^g/( 



environment data such as those^Sflrainy days, an estimated traveling speed pattem can be 
output with high precision. 

In general, weather, time zone, day of the week, settlement date, end of term, and the 
like are considered as traveM3§ environments affecting traveling speedpattems. The 
influence exertedJj^*fee==ri^0ve=TT3entf^S^^ as 
a mle and even the same route is followed at a lower speed if it rains. The influence 
jKc^teA=iiP4he«GaiS©. of time zone is that vehicles travel at low speeds in ^morning and 

evening CO nmiute4ime-zones-because~of^traffic~congestio% and-at-Mgfr-s — 

midnight and like because of low traflQc density. The influence exerted iiJktiic case of 
^ ^ day of the week is that vehicles travel at high speeds on Sundays because of low traffic 
density. The settlement date is a day ending with 5 or 0, the last day of the month or the 
like, which is generally set as a closing date for^ansaction or accounting. Because the 
traffic increases in volume oi^fe/settlement date, vehicles travel at loA^speeds. The end 



of term is the end of March, the end of 



the year or the like, which is generally set as a, 
Iso increases in volume during the end or term. 



settlement period. Because the traffic also 
vehicles travel at lo^speeds. Moreover, a temporary closure of the traffic that results 
from an unforeseen traflfic accident, traffic congestion of unknown origin, a festival, an 
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event such as a demonstration or the like, fire fighting, or the like, a closure of the traffic or 
traffic regulation that is caused bjr^^^oad construction or the like for a predetermined 
period, and the like can also be considered ^^^^ravel^^^environments affecting traveling 
speed patterns. 

Next, the operation of the drive unit 20 based on the estimated traveling speed pattern 
wiUbedescribed^jT/ r^ev-enceT^ 17^1% 

pfeSeint 
embodiment of the 



^Pi^jrz^s^^ 

invention. jRig. 18 shows a second example of^a sgps^^dule in the emt 



present invenjiefK. Fig. 19 is a flowchart showing an operation of a scheduling processing 



invenjK)^^ 19 is a tiowcnart snowang an oper^on or a 
{injhe^iitiod^ ' ^ 

uf all,' ihe main control unit 26 acquires an estimated traveling speed pattern from 
the traveling pattern predicting peSien 11 (step Sll), and p cr fo rma the scheduling 
^?mJi^q for setting an operational schedule for controlling the operational states of the 
engine 21 and the motor 24 and the SOC of the battery 23^ on the basis of the estimated 
traveling speed pattern. After having set the operational schedule, the main control unit 
26 controls the operations of the engine 21, the engine control unit, the motor 24, the 
generator 22, and the inverter Recording to the operational schedule, and ^p^M^y a 
trave^l^-^^^^mg^foT ^c^mg the vehicl^te Li-tHUdr 

After having acquired the estimated traveling speed pattern, the main control unit 26 
acquires a current SOC detected by the capacity detecting sensor of the battery 23 (step » 
SI 2) In this case, since the scheduling pp©e©ss^ is porformod immediately beforo-lhe ^ 
c^/) ^ frequenlj^route is^gaHwt^, the current SOC is an SOC at> start .pesrtien-of the frequenth/ 
route, namely, an SOC at a^positierref departures 

Then,- the_ main control unit 26 setS--an - SOC-&a5end-p@dj^^ 



namely, an SOC at^destination (step S13). In this case, ^^^^^J^T^^^^ destinatio^jsy 
equal, for example, to the SOC at the^nilii m ntf departure''^ of the freq uerip^route. 



However, the SOC at the destination can be set arbitrarily within ^anagements4;aiT^^ 
<9S SOC. 

In the drive control systemlO for the hybrid vehicle of the present embodiment^3 well, 
as in the case of a g e^Rtf^^ up t u ^^^ hybrid vehicle, yfnanagemen ^ange o ^ I^OC as an 
( electric charge accumulatio p^ount oBtjiTbattery 23 is set in advance, and an operational 
schedule is set such that the, SOC is confined within the management range. As in the 
case of a guiK!?dl>'\jup1^ battery, the voltage-current characteristic of the battery 23 
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fluctuates depending on SOC, and the life span of the battery 23 is shortened by too large 
^ SOC or too small SOC. For instance, the battery 23 may be destroyed if -hawifig- 
-been charged excessively. Thus, the management range set in advance is set, for example 
such that maximum and minimum values of SOC become approximately 6(^%^d 4(^/o^ 
respectively, and the SOC of the battery 23 is so controlled as to be confined within the 
management range. / 
However, in the case where the generator 22 quite often generates regenerative currentJ 
■ as in the case of a long downhill .pSd?~ if the management range is fixed, the regenerative 
current is wasted without being allowed to be ^recovered by the battery^ 2^,,/6tifficientl 
Hence, the amount of fuel consumption cannot be reduced sufficiently although the 
generator 22 quite often generates regenerative current. 

Thus the main control unit 26 sets an efficient operational schedule . such that the 

a^regem 



amount of fuel consumption can be^educe^-'^fficiently^by allowin^^fegenerative current 
to be recovered by the battery 23 Dufficiontly w hile the SOC is prevented from exceeding 
the management range by adjusting upper-limit and lower-limit values of the management 
range and by widening the management range as necessary (step S14). That is, the main 
control unit 26 sets an operational schedule corresponding to a minimum amount of fiiel 
consumptioiy^the engine 21 on the basis of an estimated traveling speed pattern. 

Then, the main control unit 26 sets an operational schedule for controlling the 
operational states of the engine 21 and the motor 24 and the SOC of the battery 23 
according to the estimated traveling speed pattern that has been acquired, and determines 
whether or not there is an abnormality in the set operational schedule (step SI 5). The 
abnormality means that the SOC at the destination included in the set operational schedule 
-is-different from an- origindly-set-value,"or~that the SOe-included-i 
schedule exceeds the management range. If there is ah abnormality the main control unit 
26 Uts an operational schedul^aii^ It is also appropriate thatju«ees of information on 
fuel co hsUMpiiOIl kiu bunt ^ a vehicular system be included in the operational schedule, 
and that a determination on the presence of an abnorm^itjMijJheoperational schedule be 
made on the basis of theJ^S?^ af information orj/'Sd consximptiorKajt^^ the 
vehicular system. . < 

For example, since the efficiency -«rtrsr(feling by the engine 21 is low in a congested 
section, it is desirable to travel by the motor 24. Thus, as shown in Fig. 17(a), in the case 
where a congested section is included in an estimated traveling speed pattern output by the 
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traveling pattern predicting portion 11, namely, in the case where the occurrence of traffic 
congestion is predicted beforehand, the main control unit 26 sets a driving method such 
that the battery 23 is sufficiently charged befo^the cof^ested section. 

In the case where the upper-limit or lower-limit value of the management range of the 
SOC is not adjusted, the SOC changes as shown in Fig. 17(b). That is, since the vehicle 
travels by the motor 24 over a long distance in the congested section and consumes a large 
amount of current, it is necessary for the vehicle to travel in a generating ^aivel' mode 

» wherein the engine 21 is in operation, while the generator 22 generates electricity as 
indicated by "A", so as to prevent the SOC from dropping below the lower-limit value. 
Hence, the amount of fuel consumption cannot be reduced sufficiently. Further, since the 
vehicle reaches the destination soon after passing the congested section, a sufficient 
amount of electricity cannot be generated, and the SOC at the destination cannot be 
equalized with the SOC at the position of departure either. 

On the other hand, if the upper-limit value of the management range of the SOC is 
adjusted >te-be-raised to a suitable value, the SOC changes as shown in Fig. 17(c). In this 
case, it can be detected that a regenerative section where regenerative current is generated 
exists in a section before the congestion section. Since the battery 23 can be sufficiently 
charged in the regenerative section, even if the vehicle travels by the motor 24 over a long 
distance in the congested section and consumes a large amount of current, the SOC can be 
held at a suitable value without operating the engi ne 21 as indicated by "B". Hence, the 
amount of fiiel consumption can bJvJ£duc0>'suffici^ Further, the SOC at the 

destination can also be equalized with the SOC at the po sit i on of departure. 

For example, also in a section where the vehicle often accelerates/decelerates or 

-„starts/stops,-since.-the- eflficiency.in.traveling.by.-the.engine.21 is 1^^^ 
vehicle travel by the motor 24. Thus, as shown in Fig. 18(a), if a section where the 
vehicle often accelerates/decelerates or starts/stops is included in an estimated traveling 
speed pattern output by the traveling pattern predicting portion 1 1 and if a section where 
the vehicle can stably travel is included imhiediately following that section, the main 
control unit 26 sets a driving method such that the battery 23 is charged after the section 
where the vehicle often accelerates/decelerates or starts/stops has been passed. 

In the case where the upper-limit or lower-limit value of the management range of the 
SOC is not adjusted, the SOC changes as shown in Fig. 18(b). That is, since the vehicle 
travels by the motor 24 over a long distance and consumes a large amount of current in the 
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section where the vehicle often accelerates/decelerates or start s/stops, it is necessary for the 
vehicle to travel in a generating tsse^ mode wherein the engine 21 is in operation and 
wherein the generator 22 generates electricity as indicated by "C", so as to prevent the 
SOC from dropping below th e lower -limit value. Therefore, the amount of fiiel 
consumption cannot b\reducgjj^ufficientl; 

On the other hand, if the lower-limit value of the management range of the SOC is 
adjusted t^Se reducOT to*a suitable value, the SOC changes as shown in Fig. 18(c). In 
this case, regenerative current can be recovered by the battery 23 before^ start pe^tion- oF 
a regenerative section immediately following the section where the vehicle often / 
accelerates/decelerates or starts/stops. Hence, the battery 23 can beMi^ge^.'''Sufficiently^ 
in the regenerative section. Therefore, even if the vehicle travels by the motor 24 over a 
long distance and consumes a large amount of current in the section where the vehicle 
often accelerates/decelerates or starts/stops, the SOC can be held within the management 
range without operating the engine 21 as indicated by "D". Therefore, the amount of fiiel 
consumption can be\ ^educed /gu&icienti^ In the section immediately following the 
section where the vehicle often accelerates/decelerates or starts/stops, the SOC can be 
recovered by suflBciently charging the battery 23. In the example shown in Fig. 18(c), the 
upper-limit value of the management range of the SOC is raised as well. This is because 
a congested section is included in the frequent route, as in the example shown in Fig. 17(c). 
In the case where no congested section is included in the frequenrroute, it is appropriate to 
adjust only the lower-limit value of the management range of the SOC. 

As described Jjitfec^^ the main control unit 26 detects a regenerative section on the 
basis of an estimated traveling speed pattern, and sets an operational schedule such that 
- regenerative current -can- be-recovered by-4he~battery -23" before^d^ 
regenerative section. Therefore, no regenerative current is wasted. Further, since the 
operational schedule is set such that all the regenerative current generated in the 
regenerative sect ion ca n be recovered by the battery 23, the amount of fiiel consumption 
can be\red[uce^ufiicientli 

Next, the operation of the traveling processing will be describe^ w 

Prg?---20--is'^*r-flowchart-^hrawi 

^ If the vehicle starts traveling along the frequenf^oute, the main control unit 26 controls 
the operations of the engine 21, the engine control unit, the motor 24, the generator 22, and 
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the inverter according to the set operational schedule. In this case, the main control unit 
26 acquires an SOC detected by the capacity detecting sensor of the battery 23, namely, an 
actual SOC on a real-time basis, compares the acquired SOC with an SOC included in the 
operational schedule (step S21), and determines whether or not there is an abnormality in 
the acquired SOC (step S22). . , — 

^ traveling speed pattern of the vehicle «t- ^0tually traveling - along the route dees not 
completely coincide with the estimated traveling speed pattern. Therefore, changes in 
actual SOC are considered to be different from changes in the SOC included in the 
aforementioned operational schedule. Hence, if the difference between an actual SOC 
and the SOC included in the operational schedule remains above a preset threshold for a 
while, the main control unit 26 determines that there is an abnormality, and resets an 
operational schedule from^current position of the vehicle at that moment to^ destination 
(step S25). If there is no abnormality, the main control unit 26 continues to perform the 
control according to the operational schedule (step S23). Also in the case where^^actual 
SOC has risen above or dropped below the upper-limit or lower-limit value of the 
management range, the main control unit 26 ma^ determine that there is an abnormality 
and may reset operationar schedul^from X^c^rrent position of the vehicle to y 
destination. In addition, if^^^' actual SOC has risen above or dropped below the 
upper-limit or lower-limit value of the management range, the main control unit 26 may 
control the operations of the engine 21, the engine control unit, the motor 24, the generator 
22, and the inverter so that the SOC 4s i^^ifined/^gai^^ the management range, and 
may cause charge Jnd' discharge of the battery 23. I 

If the current position of the vehicle remains off the frequent route for a while, the main^ 
- control- unit.^ 26--.determinesUhat-.the>--vehicle 4ee&=-j^ 



acquires navigation information and the like from the navigation data base 12, and resets 
"^^operational schedule from the current position of the vehicle to^^estination. In 



addition, alsojn the case where the current position of the vehicle has deviated from th^ ^ 
frequenjroute because o^emporary detour or the like, the main control unit 26 resets^ 
operational schedule from the current position of the vehicle to^ destinatio^. If the 
current position of the vehicle has not greatly deviated from the frequenj^^oute, the main 
control unit 26 continues to perform control according to the set operational schedule, as in 
the case where the difference between the actual SOC and the SOC included in the 
operational schedule is equal to or smaller than the preset threshold. 

1/ 
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Then, the main control unit 26 determines whether or not the vehicle has reached the 
destination (step S24). If the vehicle has not reached the destination, the main control 
unit 26 repeats the aforementioned operation. 

As '^described hitherto , in the present embodiment, the traveling pattern predicting 
^^^^Off^ll of the drive control system 10 of the hybrid vehicle generates candidate 



traveling speed patterns by analyzing traveling data in the case of travel^^ along a 
fre^aeet route Aat^s- frequently followed for the purpose of going to work, going to school, 
going shopping, or the like, and outputs a suitable estimated traveling speed pattern 
corresponding to current travel^^environment ddeta' -m-^s^ ^^ei^^ 

Then, the main control unit 26 sets an operational schedule on the basis of the estimated 
traveling speed pattern, and controls the operations of the engine 21, the engine control 
unit, the motor 24, the generator 22, and the inverter according to the operational schedule. 
Thus, the SOC can be held at a suitable value, and the amount of fuel consumption of the 



engine 21 can bev teducej ^flScientlji. ^ 

In this case, the traveling pattem predicting por^^ 11 divides frequenjj'route into ^ 
ions, and generates candidate traveling speed pattemg^^ each of the short 




on the basis of travey^^fenvironment data such as date, hour, day of the week, u 
weather" and the lik^ 6^t only on the ba^sis of traveling data. Thus, t^e candidate traveling • 
speed patterns can^e generated on the basis of a great^liniife^^ of traveliS^ data. 
i^^psc^ov^ the precision of the candidate traveling speed patterns can he enhanced. i/t^ 
Further, the traveling pattem predicting ^or^n 1 1 extracts travej^^^j data matching 
current travel^J^environment data, extracts a candidate traveling speed pattem of a set^erT^ 
which^ greatest number of ^th6araveji^g(^dataybele»g, and^deSa^ the extracted candidate 

traveling- speed- pattern- as;;5if estimated-t^^ 

output a suitable estimated traveling speed pattem corresponding to the current traveySj^j^ 
environment data. 

- ^a t ■ is - ^n ^t^e hi i ^ ^ w bece candidate traveling speed patterns are generate^^j^yiafS-^ 
>^i--g^U@fai^not on the basis of travel^^ environment ^at^but only on the basis of travelj^^?' 
data obtained in following the same frequen^oute. In the case where an estimated 
traveling speed pattem for a frequenpnroute to be foUo.wed from now on. is .output, a 
candidate traveling speed pattem' wMa - serie* wlii u h - d ^reatest number of.^K.past traveljsi^^ 
data matching the current travejj^^environment data is selected. Thus, a greater 

number o^travelj^y^ data can be used in generating candidate traveling speed patterns, and 
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the selection of travelj^^ data can be^camed^^ on the basis of travel^^ 

environment data in outputting an estimated traveling speed pattern^ ^ ^ <^^t^kl JP-^^ 
In addition, the traveling pattern predicting portion 1 1 stores the past travej^fe/data for 




each of the short sections in^the candidate traveling speed pattern storing' ^orfiofl ^ 16 as 
candidate traveling speed p^^pms. Therefore, aggregation of data and reduction of 
storage capacity can be a i Siicvc ^ , ^ 

Furthermore, the traveling pattern predicting -p^ten 11 outputs an estimated traveling 
^ speed pattern by extracting candidate traveling speed patterns matching travejijii^^ 
environment data inM:ravel^agis&am3aaa2-©ii, Thus, the burden of calculation processin^r 
is reduced in comparison w^ith a case where an estimated traveUng speed pattern is output 
on the basis of an enormous volume of the past trave]A;i&data, and the estimated traveling 
speed pattern can be output xiuickly. 

Furthermore, in setting a schedule for efficien^ trave^^^ along the route, the main 
control unit 26 adjusts an upper-limit or lower-limit value of a management range of SOC, 
widens the management range as necessary, and sets a driving method. Thus, it is 
possible tosd^-ft^flScient driving ■ method such that the amount of fiiel consumption can be 
rcduccvf^ui Boiontly by allowing the battery 23 to sufficiently recover regenerative current 
while preventing the SOC from exceeding the management range, . > -^y / 

It 4^#er be noted that the present invention is not limit ed^o the .rf^femeatioHed 

embodiment but can be modified in various manners ^on tfaGlb asts=e# the^'concept thereof, 
and that modifications of the present invention should not be excluded from the scope 
thereof. / 

As^described h^s&^ in detail, according to the present invention, a vehicle traveling 

--speed.-pattem-estimation.device-comprises-.travelingjnformation.stor^ . 

travel^^ data and trave^^ environment data as mutually associated data, candidate 



traveling speed pattern generating means for generating a candidate traveling speed pattern 
on the basis of the travelj^^ data; and estimated traveling speed pattern outputting means 
for extracting a candidate traveling speed pattem matching current travej^^^nvironment 
data and outputting an estimated traveling speed pattem for^ route to be followed; 



L m Ll ie case-w hefe 



4iefetn ^ ii ril ie case-w hefe a candidate traveling speed pattem is generated, • 
Jraveling opeed-pftttem is generated not on the basjs of travejijglg^ environment data.but only 
on the basis of travel^^jdata. In4ho oa^n wn i rrrm all estimated traveling speed pattem for a 
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route to be followed ftomrnoso^ai^is::©^ candidate traveling speed pattern^matching 
current travel^fi^environment data is selected. Therefore, an estimated traveling speed 



pattern can be output with high precision laa dcr alight burden 5f calculation prooespinco. 

Anothe r vehicle traveling speed pattern estimation device further comprises frequent/y U^^v 
route specifying means for specifying a frequentwoute on the basis of the trave^^^^ data, 
and sectionaHl^ividing means for dividing the frequenPfoute into short sections. The 
candidate trayeling speed pattern generating means generates^^ candidate traveling speed 
pattern^for each of the short sections. _ The estimated traveling speed pattern outputting 
means extracts a candidate traveling speed pattern for each of* the short sections, and 
outputs an estimated traveling speed pattern for a frequenrroute to be followed^ from now 

-inrtfesXas^^nce estimated traveling speed pattern for^^[^,..^pi^i^^rome that is 
frequently followed is output^the estimated traveling speed pattern can be output quickly 
with high precision. ^-Jhe frequen^ route is divided into the short sections, and the 
candidate traveling, speed pattern is extracted for each of the short sections^ -¥feerefo», 
the estimated traveling speed pattern can be output quickly with higher precision. 

Ja-stii^anetii^- v o k t e le- t rarveHiig^eed p arte the candidate traveling 

speed pattern generating means classifies travelog data for each of the short sections on 
the basis of an average travej^^^ speed for each of the short sections or a degree of 
similarity among traveling speed patterns for each of the short sections, and generates, as 
the candidate traveling speed pattern, a traveling speed pattern representing a set of the 
classified travej^j^data for each of the short sections. 



<^ ^fa-thia^^^ classification is oi imed - tM t on the basis of an average trave^^ speed for 
eaclLof the„sho^rt 

of the short sections, and a traveling speed pattern representing a set of classified trave^^ 
data for each of the sections is defined as a candidate traveling speed pattern. Therefore, 
a suitable candidate traveling speed pattern can be generated. 
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ABSTRACT OF THE DISCLOSURE 



a traveling speed pattern on the basis of ^ past travell^data/th^TJres^Bt— ' 
invention aims-at-*«iakmg-Jl^KissiMs-to-^fi^ 

without referring to an enormous volume of ^Sk past trave^j^ data, and preven1»ag*we 
^fhc precision of estimation fooiB^Eteaefattng due to a decrease in the number of tiro available / ajr 



past data. To achieve^thi 
the present invention 




device of 
travej^- 



data and trave^^ environment data as mutually associated data, candidate traveling speed 
pattern generafa^^ moana for generating a candidate traveUng speed pattern on the basis of 
the trave^it^data, and estimated traveling speed pattern outpu^(i^s^S»s for extracting a 
candidate traveling speed pattern matching current traveli^f environment data and 



outputting an estimated traveling speed pattern for^ route to be followed^ 
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